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on this --^"°";"\,/Health Service Grants 
- rrnr^T.: Im^ent t.ere..re has certain 

HL-22828 and AG-114yi) 
10 rights in this inventxon. 

^^^——7;;^;;;;^ and cell 

This invention relates to 

biology- 

A r>f the invention 

^^'^^'^'''^f^ft^:^^ as the 
sun includes a surface lay ^^^^^^ ^^^^ 

epidermis, and a deeper connects 

aUs. The replaced by cells that 

outern^st cells are -^^l-';/ is conposed c£ a 

arise from Inner "^^^^V^^^". „ fitaoblasts. 
.eriety o£ cell ^^P-. humans after the a.e 
swn thickness begins to 

.0 as the dermis „ ,3 exposed to OV 

nbrohlasts decunes. As ^- 9 ^^^^^^ 
Ught and other environmental ^^^^^^^^^^ 
underlying dermis can damaged skin. 
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we have discovered ^^at ad^^ ^^^^^^^ 
synthesis, ;=^="t".inCri s». Based on this 

rj:r::"— ^^^^^^^ - 

enhancing the condU.oh C no-^s^d ^ ^^^^^^^^ ^ 

a human. The method includes P ^^.^^ 
therapeutically effective amount of ^ ^.^^^^^ s.ln c£ the 
adenosine or an adenosine analog 

mammal. provides a method tor promoting 

Xhe invention also provides 

.ealin. of broken, — ^^"/^^^^ ,„,,.ding a 

topically administering a co^osit 
therapeutically effective amount 

adenosine analog to the '^^^^^ , ^^thod for 

;,lso included in the inven ^^^.^^^eased 

-""^^"^ ^ir^rierd rnruaertopicauy 

0 skin of a mammal. The ^£fe«ive amount of 

administering a ^''"-P-""^;^ , .^gion of non-diseased 
adenosine or an adenosine anal^ t ^^^^^^.^^ 

3,,„ the ma^.1 -""-^^^^J;;r.lUeration of the dermal 
added so that it does not cause pr 

25 . ™ also features a method of increasing 

The invention also f ^^^.^i^^sed skin of a 

protein synthesis in a derm administering a 

L^nal. The method ^^'^'^ JZic^ny effective amount of 
co^sitioB including a t™"^ ^ ^kin of the 

^v- ^^n adenosine analog t-^ ^ 
30 adenosine or an adeno adenosine or 

.a..al containing the '^^fj^ ^^^,,,,,,,,on of the dermal 
adenosine analog does no. cause pr 



cell. 
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^ fn the invention is a method oJ 
Mso provided in the „on.diseased skin 

increasing cell size in a derma ^^^^^ ^^^^^^^^ ^^.^^^^^ _ 

„j , ^.nmal, e.g., a human^ rterapeutioally 
administering a "-pos^^on rnclud g 

, effective amount of ^^^^^^^^^ ^'^^^ 2,,,, addition of the 
containing t e -^^^^ „n, 

triradric-:. aLosl. does not ca.se 

p„liferation of the '^^^'J^^^^^ ^ for enhancing 

,he invention aso includ ^ ^^^^^^ 

3Kin condition rn a "^""^l' /^^^^^^ ^^ai ex vivo, 
includes providing ""f^^.f^.e^ence of adenosine, and 
culturing the ^^^'^^^XZ^'^J^H, ^.»al. 
«-ri::;e:"^ effective a.^ Of ^^^^^^^ 

^= ..d in the :T::::':r::^.^^^^^ 

^t,., „, more preferably 10 

about 10-' M. above-described methods 

The co^osition used ^"J^^ adenosine. The 

,0 can include a second ^^^^^ ^ ^^Z.. promotes binding of 
second agent can be, e.g^ 9 ^ 
adenosine or an adenosine -^^^ endothelial cell 

„„ioaenic factor such as vascuia ^ 
an angiogen nbroblast growth factor 

growth factor (VEGF) b „„,i,ion, such as 

« - -^'nT ai::: conditioning agent such as an 

tretoinin or anotne reclusive agent, 

emollient, a ''""^ctant o invention, the 

in preferred embod.meh« o ^^^^ 

adenosine or an adenosine analog 

30 proliferation. p^vides a composition including 

The invention . therapeutically 

about 10- « to -b-^J;° " ,3i3 factor. In some 
effective amount of an angiog 



10 



15 



•.•^n of the adenosine is about 10'^ 
en^odiments, the composxtxon of 

^- . V, .^n "enhancement of skin condition" 

" TeZjT. in the amount of wrinkling, 
.eans a notxceable decrea ^^^^^^ 

roughness, dryness, laxity, 

n^ottling in skin ..therapeutically effective amount" 

, :::etrr:Uine\na\og means an amo^ 
of adenosine or an ,„,,iied to skin, 

e^ance. s.i. — . ^^^^ ^^^^ _ ,,,, 

'''.'" .i^.rfer observable by visual 
o£ any proliferative disorder 

inspection. a.dvantageously allows for 

The present invention ^^^^^^^^ that 

enhancement of sKin "h*^"°°- „^ie«on. For 

Shows a less wrinkled, ""^^ j;/J,^,„,i„g the condition 
e«.ple, the invention pr^ de^ f^ ^^^^ ^^^^^ 

of skin damaged due to «P 

condition has ^-^^^^^^'^^'^^J ,u technical and 
„„less otherwise def^^ned ^^^^ ^^^^^^ 

0 scientific terms ^f j^j;^'l^\,,,,^^ .kill in the art to 
commonly understood by one ^^^^^ 
„.ich this invention -1--^;^^^ ..scribed herein 

^.erials similar or egul 

„„ be used in the practice or ^^^^^.^^^ 
,3 invention, suitable -''^°^!;^f„;,p,ucations , patents, and 
.elow. All P""^^^"°"%rhrein are incorporated by 
,.Her references ^ ,f conflict, the 

reference in the- -""^J aefinitions, will control, 

present ^P-^'^^^"!";,:": methods, and examples are 
30 in addition, the '^^^^^^X'^^^,,, be limiting, 
illustrative only and not in 
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r, «f this invention viH 
other features and advantages °' '^^^ 
„,rent from the following description of 
iXr^s thereof, and fro™ the olal^- 

Figs. lA and IB are n cultures o£ 

.denosineon ™ --"-^Vrd Cg fibroblasts (Pig- • 
„om.l hu^" .ediu. for 24 hours, cells 

,,,er Tal'nosine for U hours. Mediu. was 

were exposed to 10 M adenosine, and 

replaced with seru.-free medium ^ ^^^^^^^^ 
I'Hl thymidine was added. ^^^^ cultures 

(.HlthV^i^i- incorporation -"P^^^^J ,^eri.ents. 
„lchout adenosine and J^^" ; .^jjerent from control 
... denotes value was significant 

value without showing concentration 

Figs. 2A and 2B are h^^'^JJ synthesis in human 

responses of adenosine-stimulated prot yn ^^^^ 

..i'n fibroblasts from ^ ^l^^JZnn...e . Medium was then 
aonor. cells were grown to^ ^^^^ ^^^^^^^ ,,,,„,ine. 

replaced ;;\^;,.,,„i„e incorporation was 

Rtter 48 hours, IWP/'y expressed as 

determined as ^^^"^^'^^^^l^n compared to control 
phenylalanine incorporate ^^^^ 

...tures Without ade^o.ne^an^ ^^^^^^^^^^^^^ 
value Without adenosine. 

TIble for treating skin ot a 
The invention p^motion of fibroblast- 

ma-^al, e.g., ^ J" fs ^-"^"P^^' 

, associated dermal functions is 
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,,ion of fibroblast-asscciated functions is desirable in 
promotion oi associated 

enhancing .he ... is characterized . 

a decrease xn dermal cell r ^^^^^ 
• ^^Pased dryness or roughness, or botn. 
'I ^Te d on^ubjects having otherwise damaged s..n, 
T: wrinUed sKin and s.in with a non-prolif erat.ve 

! ;.er The method can may further be used 

disorder. The deterioration of 

prophylactxcally on a ubDect ,,,i„tal 

skin condition associated with aging 

^ ^^..-c; such as phot ©damage. 

factors, sucn y adenosine analogs are 

Adenosine and suitable acieno .^^nosine 
.,,^le for use in enhancing skin condition. Adenosine 
suitable lor ut.c adenosine receptor 

T such as adenosine agonists, adenosine 
analogs ...sucn as increase intracellular or 

•^K= and compounds that increo= 
agonists, ana co p , « -re suitable for use in the 

extracellular adenosine levels are suit 

invention. 9 ' -deoxvadenosine ; 

Agonists of adenosine include 2 deoxy 

-^-—^rrbXrnisr^ 

„ethyladenosine; N-6 ^.^hloropurine riboside, 5'- 

, .etbyl^ercaptopur ne ribo ide^ ^P^^^^^^^^^^ 

rt:: rpl s . e^' --sine receptor agonists include 
; ::ri::prop:i-aLnosine i-— 
ENBA (S(-), N'-Cyclohexyladenosine (CHR) , 
= CciopentyUdenosine ■ -f-J^^, ,,.„.3ine amine 

-"°Tr"^r 'of -Icb are agonists for tUe adenosine 
rtceP-r^ber receptor agonists include .-p- U- 
Ai receptui c » .m- ethyl carboxamido- 

"--^-^"^CS ^:rt: ::«— -adenosine ..C. 
" ^^^""^Thy su^ itu ed aralKoxyadenosine (SH.-OS=, (H- 
and napthyl subscitu 129,944), 

.innropyD-carboxamidoadenosme, DPMA IPU - 
Cyclopropyi; ,„„nists for the adenosine A, 

Metrifudil, which are agonists ro 
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receptor, such as 2 preferentially bind 

1 tr:: .eceptor, sue. as 

5 the A2 receptor reia^xv 

P,enyla.i.oadenosine and M,c,. ^^^^ ^^^^^^^^ 

Mso suitable for inhibiting the 

intracellular adenosine adenosine, 
cellular uptake of .^e conversion of 

'» -^To ir rarno-rdLina.^ .n example of 

rermase^nhibitor is e--^^^^^^^^^ 

nonyl, adenine ,".H.A". . r d noslne to 

aso be used. '^---^"^ rr^nase. An example of 

,3 adenosine —OSP^^^^^^^ i.aotubercidln. Other 

an adenosine kinase inni inhibit the 

suitable compounds i-l"^^;'>°=^J';;,X';,,r. vhich exports 
alpyrida^ole-sensitive nuclecs de t an po 

adenosine from the cytoplasm, and age 5.. 

20 activity of a ^ — l-^^^;^::;. compounds that 

nucleotidase, which forms -^J^;"^^^^^^ .cadesine 
increase tissue adenosine and AT ^ ^^^^^^ 
(MCA-rlboside) , which is descri 

Circulation = ^^"""^"^^^Jf^, ,^i„i.tered with a second 
25 Adenosine can be also be 

^ The second compound can enhance the 
compound, se ^„,3„,,„, 

adenosine or the adanosi ^^^^^^ adenosine 

ending of ,„p,.„d is 81.728, which 

receptor. An example of such P p^3„acol. Exp. 

30 is described in KolUas-Baker et al^ 

"^--"t'llnrrn n Examples of these 

itself act to enhance sKin recognized skin 

types of agents include tretinoin, a recog 
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. .see eg., Olsenecal., J- J™"' 
condi.ic«n9 /"^^./.^^ „giogeni= factor such as 

vascular endotheUal 9 ^ conditioning agent, 

fibroblast gro«th factor .BPCF, ^ ^,„,,,io„ing agent 

The second compound '='^ ''1,,, ,gent. 
such as an emollient hu.ec - ^^^^^^ 
Numerous examples. of part.cul ^^^^^^ (cosmet.c 

provided in the CTP. «,shington, B..., 

Toiletries and Fragrances Assoc. ^^^^^^ 
,,,S, . B^^Uients help to ma.nta^^^^^_^ ^^^^^^^^ 
pUable appearance ^^J^ " „ as lubricants, 

skin surface or .n the st appearance, 
to reduce flaking, and to ,i„ate, 
examples of emollients .nc ude acety ^^^^^^ 
; cetyl alcohol, butyl myristate, 

' . fo increase the water content of the 

Humectants act to incr e.g.. acetamide 

layers of ^ 
^, £,uctose. and ^^^^^^'J increasing the water 

,0 evaporation of water fr^m s..n ^ ^^^^^^ ^^^^ ^^^^^^ 

contend of the skxn. A"'^ occlusive agents. 

lauryl stearate ^^^J^^^ ^ adenosine or an 

A subject can be J composition in an 

adenosine analog f^^^:^ fo, tim^ sufficient to 

ffpctive amount and for a perio 
" fmU the condition - ,_,.,ed 
The phart^aceutical =° ^ pharmaceutically 
.Sing conventional methods to^a^ ^,,,,,.i, include 
useful compositions. ="*'/,,,,p„Ue carrier . such as 
3„ least one P'^--«""";;j;p J^ceutical Sciences (E.«. 
,,cse described in '^--5^°"^^:^,3,,,,„e preferably include a 

Martin) . " /f^/^^^jer. preferably phosphate 

pharmaceutically acceptable buffe 
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ound for adjusting isotonic pressure, 
compouna toj- ° j sorbitol. 
r.^^ sodium chloride, mannitol. or sorDi 

,,,„i„a, ^^""^"""f substances, such as 

as human serum albumen, bu«er ^^^^^^^^ ^^^^.^^ 

phosphates, 9lV=-, sorb.c a„d. P ^^^^ ^^^^^ ^^^^^^ 

glyceride mixtures of =f \ sulfate, 

water, salts or ' "J,,..ogen phosphate, 

aisodium hydrogen phosphat , p. as- V^^^^^ ^^^^^^^^ 

sodium chloride, oellulose-based 
„isiUcate, polyvinyl PV-^;^-- "^,._„,s for topical 
substances and P^^^^f^/^^^^^iC Jsine analogs may, for 

- ro: ::: group consisting of sodium 
::::-rhyrciiiuioae po^^^^^^^^^^^^^ 

„ depot forms may be used ,„alog-containing 

^^--;;\:\:;7,^oeuticaUy acceptable 
„.posit.on. may be n p ^^^^^^ ^^^^^^^ ^^^^^^ 

dosage form. -They are p for topical 

„ exert local *=»P-"=;";;^;,, ,,,„os.ne into s.in 

- -^^""""b rnhrenraVariety of methods .nown to 

tissue may be enhanced by ^^^^^^^^ adenosine 

those of ordinary skill ^" .^^i cubbed into the 

be applied ^--^^^^/^/^r* denLine analogs may be 
^-«natrvely ad^os^^ ^^^^ ^^^^ ^^^^^^^ 

30 incorporated mto a tran resulting from these 

P«'-^^^';'>^^/;:"rer"^ transdermal delivery 



V 1 sulfoxide (NDMS) , as described in 

Coi e. a., Xtis^^ion inciud. e..., o«l, . 

Other modes o£ aamini ^^^^ ^^^^ 

,,,aermal, intrader^l, or -"^^^^^^ adenosine or 

CO e^ian, ..e ----V:r::inis.ra.ion and dosaee 
.OS. e«--;j^- depend 
regimen of '"t^^ious therapy, the subject- s 

,0 upon the shin .^.^.^ine, the judgment of 

health status, response to the ^^^^^ 

treating ^^^^^^^^^ ^^^^.^ a therapeutically 
is applied. Por -""f^;: ^^"^^t.^tion would he in the 
effective amount for top.cal aPP ^^^^^^^ ^^^^ ^ay. 

TOO nq to 10 tng per at one time 

15 range of 100 ng ^^^i^istered to the patient at on 

The adenosine may be admini adenosine or the 

.«-ri.=s of treatments, wnen a 
or over a series ^ . .^,_red in conjunction with a 

adenosine analog is ^,,,3,,^ either concurrently 

^^raunrcar- ^^^^^^^^ ^^^^ 

20 or sequentially, ^^^^ 

a different mode, e.g., J ^„^,„g ,„hances skin 

.aenosine or - ,3„,ase in noticeable 

condition when there is a " „ugtaess, dryness, 

,,„ease in the amount of wr.*U g^ 
35 laxity, sallowness, or ^^^-nt^^ ,,„aition 
sKin. Methods of — olsen et al., ^. Amer. 
a.e well Icnown in the art (se , .ubject.ve 
,,ad. Dermatol. 26:215-24. ' ^^^^^^ a 

evaluations by the P^^^"; „n include sKin 

30 treating physician. Object ^^^^^ ^^^^^.^^^ ,„,e et 

topography measurements, s . i„ .xin 

/ J. Amer. Acad. Dermatol. are made 

ai./ ^ silicone rubtjer rey^ 

topography measurements. 



V » a a 1 cm diameter circular 
„j a .mall area of ^l'^"' .^^ ,,pture fine lines and 

area . *e -^/--^"^^J^/^tci-- are .hen analysed . 
„,^,e. Jse P-essin, « provide an 

using computerized dig topography. Skin 

objective measurement of the digital-image 
topog^^'^V measurements ^ .„a R. as 

processing can be measured usxng t ^^^^ ^^^^^^^ 
described in Olsen et al., ^ skin 

,,,,, «here ^^^^f ^ ..erage central line, 

surface features ^^^^^^^^ ,,,,een the maximum and 
and R. represents the ,he skin surface 

,,„i..m heights decline (e.g., P< 

profile. ^ treated v,ith adenosine or 

enhancement of skin .r adenosine 

Fibroblasts treated wxth i^lanted 

.nalogs can also - ---f/rn graft, m addition, 
i„ the body, e.g. ^= engineered ex vivo to 

Anderson et al. U.S ^^^^ ^^.^^ ,s 

-^^-^ed reference re:;in in its entirety.. 
25 incorporatea ijy 

ExEerimentalOaf^^ 

-^^^ Skin fibroblasts - ^ ^^^r^^Ier 
--^r trsk^n^ft^-Ustrrrimary cultures had 
- •^^"":t a ed f om ".plants obtained from a 3 mm pu ch^^ 
"the meslal aspect of the upper left a.m. 



t-ablished from a 16 -week 

karyotype ^ 

.Jn^copUs^ .le's ndninal essential medium 

cells »er. grown xn Eagle ^^^^ , 

,^„, supplemented Wit. f ^„,^,,^an in a 3.'C, 
U/ml penicillin and 100 ™g/ ^^^^.^^ ^rfiuenca, cells 

,„^/,S* air environment . A£t ^. „^ ,,,ed 

„ere subcultivated with 0.25 

_ - ■5* 
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Ca=+ or Mg"- 
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^smiS^^-^^-^^^^^^^^^^^^r^y^^sis incorporation o£ 

synches- ^^^^^^ 

;.„,,ny™idine was . Confluent monolayers 

^ cVin fibroblasts in w tr relates) at a 

of human sKin i.^^ ,,oT1s (24-vfeli plates; 

le » <^i-«" cell were grown at 37»C 

density of 1 « (5* C0,-^5. air, until 

.nder standard ""-^ "^^^"^^^i.ent . Medium was then 
,hev were approximately =o mcubation 
le-ved and the cells were made ser ^^^^ ^^^^^^^ , 
Tn „E» with no FBS for 24 hours^ ^^^^ ^^^^^ ,,en 

added for an ^^^^^^^^^ cells were pulsed with 
replaced with fresh MEM an ^^^^^ ^ ^ 

..Ci/ml .'H, thymidine .^ .J C^/^^^ ,e cells 

, incubat.on per.od, the me ^ 3 it 

„,,e rinsed twice w.th cold I ^.^^^^^ ^.^^ ^.5 „l cold 

solution (HBSS, and .ncuba.ed ^^^^^^ ^^^^^ ,^en 

10% tw/v) ;;.c;.-insoluble material was 

rinsed wxth e% TCA and the ^aOH and 0.2. 

, hfliied with 0.5 ml of a s „,j.^ity of this 

' ' ; 1 decyl sulfate (SDS, . The rad.oact.v 

sodium aei-yj- 
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. liauid scintUlation 

traction was determined by standard liqui 

.pect.=n-etric M^-s ^^^^^^^^^ 

incorporation o£ I HI tnym ^^^^ 
counts per minute (cpm, ot 'H Per cuUu^^^^^^ 0 ^^^^^ 
experiment was ^"^-r:^^!";;;^;, " between experiments. 
3i„,e the cpm/well ^-^^^^f^;^^, expressed herein 
<.r.resentinq combined experimencs a 
rrero. U respective mean control va.ue. 

l^^^^^^^'''^-''-^'^T^Sl...n.n. was measured as 

incorporation o^^ I H phe y ^^^^^^^^^^^ ^^^^ 

an index ot protein =Vnt'.esis_ „„„ining 10% 

seeded into 24.wen """"Z^"" ^,^,ely .5% confluence 
,3S. When cells bad ^ ,erum-f ree MKM with or 

, ,,e culture medium - ^f^^^, 

„,,hout adenosine. ,,uures . Unlabeled 

''-rrrro%:r:ar:israaaed to e^au. 

phenylalanine ^^^i^r and extracellular 

concentrations °' -"^"^^"^^^ ren^ved and tbe 

0 phenylalanine. A«ter 6 hour , mcubated 

cells were washed "-^7; \L cells were then 
£cr 20 minutes in cold 10. (w/ ) 

incubated 5 minutes in .5 e - C' ^ ^^^^^^^^ 
insoluble material was -l^^^^^ f^^ ,,,3 fraction was 

" —trb; randarirrdTointi^tion spectrometric 

--Corporation ot ^ P^^^ 

cpm o« -H per -\\;"treatea wells. Since the 

30 derived from six ^^"^^^^^^^ experiments, data 

-"::iLtr— e^riments are expressed as a percent 
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„ns had grown Co ^^^^^^^^ ^^^^ in seru.- 

„ediu™ was ren«ved and « ^^^.^^^ added 

MBM fo. ho^s^ oo.a 
for 18 hours and celU we ^^^.^ 

HBSS. -us were r-^^ ^^^^^^^ ^„ ,,.C> 

„l,iu,«-and size with a 

BBSS Jor measurement o£ rei cickinson 

"-^TTu re warLrrlined hv forward U.ht scatter 

Tatli- o. 1.10- cens per e.eri.nt. 

„333 obtained .ro. f^fa Ln^" "1.-. , 3 . . s, . 

..^idine Oupont HEW .Boston, «^) 

CU^I „i., SOS was £ro. 

Adenosine was fro. B=.hr-9« 
National Diagnostxos H^9>>^^" scientific 
ethanol were obtained from F.sher 
(Pittsburgh, PA) . 

2*1^-^°^^ . f variance (MOVM was used to determine 
Analysis of variance I xhe Dunetfs test 

,,,,,.Ucal differences ---^^^/^^ .scribed in Zar, 

was appiiea for -"^^^^X^I^.^od Cliffs, 

Biostatisticai;»a ys-_ 9^^^^ addition, the 

prentice Hall, Inc. PP- ^ ' differences between 

„.,,o,on test was employed to ve Y ^^^^^^^ ^^^^ 

30 values expressed as ^ P--"^^^^^^^ , . o.OS. 

considered statistically differ 

14 - 
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DSa-SiDtllMia increased I'Hl thymidine 

incorporation by 43 t9* l^ '/ by serum ren»val. 

nbroblasts (AG607720B) made qu ^^^^^^^^^ 
These results are su^ar.zed J^^ 

incorporation rn cultures o ^^^^^^g from 10-7 H 

nrdTstUla" .^thymidine incorporatron 

„ lO-'M also '"1^'* ,^^„ not shown) . 

in IMR-90 lung fibroblasts ( synthesis »as 

..e effect of ^^^^ 'T. 
.aditionally determined on s.- ^^^ ^^^ 

afferent human f/^^,, ,,,i„ed from young hu^n 
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# 



r^Hl thymidine incorporation 

donors 

Donor 



[^H] thymidine 
incorporation 
(% of 
control) 




15 



100 


24 1 


124±7' 


24 1 


100 


1 6 1 


193+20" 


6 J 


100 


12 I 


I33tl5' 


J 12 J 
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„f i>Hl thymidine incorporation 
peak stimulation of I Hi thym <,„uures 

..3.20*. - ->>-:r/;.:r;".3o.., . 

Cities aerivea .om ^^^^ ZT^T^^L o. 
XaWe X. values are means tSEM,^^^^^ ^^^^^^^ ^ measurement 
experiments performed, ine ^ ding control 

Significantly ^^^^^^^^l^J^": t^lt.ymidine 
(10.0%) . Adenosine exposure in ^^^^^ ^^.^ fibroblast 

incorporation by ^^ ^^^^ a B4 ye.r-old 

™r:Lre:-ir-nosLe .ad no effect on cultures 

/ . fi7 vear old female, 
derived from a 67 -year ox 
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t>Hl thyinidine incorporation 



SrlirroSa^ts' derived fro. a^ed 



So%ui"«d '^uman skin 
donors 
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^C^/n fries 15 

... e»e=c adenosine 0----^" il^ into 

...r^ined -"-Jr^rJor;::. and-a,ed donor. 
„Uures of hu^n £^>=-""'=^^ „ere exposed to 

,„,,,,es »ade ^'^^^^^^J^^^^, ,,..3 and then pulsed «.th 
adenosine UO -M to J^^^^, „,,„.es derived fro. a 

phenylalanine. In f^J^J 84-year old male 

,e-year old fer^U "^=;?;;°^„'„,,,,d protein synthesis by 
.A=U^30,, a^--;- ^ .espectively (Pi9. ^) • 

13 i 4% (n=25) and 13 ± v 

cell Size ...t gize was determined 

( e±x ^ ^/^onnsine on ceil j^j-^ 

The effect of adenosxn ^^^^^^ 



The effect of aoeno.x... 

hu.an sun "-"-^ -^/r P.CS analy.er. 
„easurin. forward USht scatce^ ^^^^^^ ^^^^ ^^^^^^ 

---^t: U rou^ loved .y trypsini^ation, and 
adenosine lor x 
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• «f 1 X 10* cells were 
diluted in .«C HBSS. ^'"i--'";^ l^^,^, ,,own in 
„ea.ured for each ^P--^'^ cell size 

Table 2. values are mean ± ^ auorescence- 

decer^ined by forward light scatt^^^^ ^^^^^ ^^^^^^^^^ 

ratreti^Lr; ;rLs— . si^iaca.. 

,i«erent fro. corresponding ^ 

in s.in fi^^-'l^^.f '7.::, Significantly increased 
£e^le .AC0730eO.> adenosine 10 ^^^^^ ^^^^^^^^^ 

cell size by 1.8 and 2.2^ in 

- Tne effect Of adenosine on ceU Si. 

„easured on s.in "---;=;":rJare .ean . S.M for 

"-"^ TeirsLl "-d .y for^ard light scatter 
relative cell size ^j^^^^ „ is the 

. fluorescence-activated «1 ^^^^^^^^^ ^ 

„.^er of ^fi;;;:^:XoTcorr.s,.n..n, control. 

de.v d ^^^^^^^^^^^^^^^^ 
° reT2^--"r3'rfreJri.ents«ahle.. 
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. cell size in cultured human 
skin fibroblasts " 




. .n cell si« in cultured human 



10 




other Entodiments 
„..e the -nticn has - ^^^^^^^ 
.on.unct.on with ^'^Z to'iUustrate and not 
foresoin. ^""^f the -Mention. For example, -hrle the 
limit the scope of the - 



0 




■^A using adenosine and adenosine 
invention has been ^-"f/J^^^.uy similar to adenosine 
agonists, «''«;°"7""^L"™-containing co-^-ds and 
can aiso be used, e.g., P aspects, 

rr/c:: - - .Uo^ing olai.s. 
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